The single cells were measured, and their sizes were consistent with those already reported (1), (Fig. 3) . The negative  membrane  images  resulting  from  staining were seen as electron opaque areas throughout the cells (Figs. 4-6) . These membranous structures included:
surface membrane, surface membrane organelles, filaments, small tubules, and saccules.
The appearance of surface membrane organelles and small tubules will be described further. Surface membrane organelles, resembling vesicularlike structures, were seen over the entire cell surface .
Most of these structures were uniform in size and measured 500 to 550 A in diameter.
Many were found to contain precise substructures consisting of four zones (Figs. 4 and 5) . These zones were (1) a spiked limiting membrane,
(2) an electron dense ring measuring 100 to 150 A in depth, (3) an inner circular membranous-like structure, and (4) a central dense region that measure 100 A. The third and fourth zones together measured 250 A (Fig. 4, botton insert) . In areas throughout the samples, small tubules measuring 250 to 350 A in diameter and 1000 A in length were seen (Fig. 4, top insert and Fig. 6 ). These short forms were found in some areas directly connected to surface membrane organelles (Figs. 5 and 6). They appeared to terminate in the dense cytoplasmic matrix (Figs. 5 and 6).
The size, number, and distribution of surface membrane organelles, observed in whole negatively stained cells, were similar to vesicular-like structures seen in freeze-fractured preparations of endothelial cell plasmalemmas (11) and adipose cell plasmalemmas (2). As previously described, the surface membrane organelles displayed in some areas a precise morphology consisting of four zones.
This finding was similar to the description of diaphragmed pores seen in thin-sections (3). Interestingly, the internal substructural dimensions of these organelles, zones 2 to 4, were similar to the cross sectional dimensions of tubular structures seen in lanthanum-treated thin-sectioned specimen (7) . Sandborn et al. (9) suggested that tubules, ob-served in thin-sections, of the same diameter were connected with the plasmalemma. By the present method, tubular attachments were demonstrated continuous with some surface membrane organelles.
Recently, a report on freezed-fractured replicas of adipose cell plasmalemmas demonstrated similar organelles. They were described as "fmger-like processes" permanently opened to extracellular spaces (2). Neither the staining mechanism, nor the phenomenon of visualizing whole unsectioned cells by the conventional TEM is understood. The appearance of stained organelles within whole cells indicated that the stain possibly entered the cell through plasmalemma membranous connecting systems.
Pappenheimer (8) detailed the existence of such structures, "aqueous channels", and suggested that small molecules and gases dissolved in water gained entrance into the cell through such pathways. Lane and Treherne (7) also interpreted the presence of lanthanum within tubules of the same diameter, observed in thin-sections, as sites of "intra-tubular" translocation, possibly representing systems of "diffusion channels". Although direct PTA negative staining has been reported to disrupt cell membranes and larger cellular components (4), uniform cellular fine details were routinely observed by the method herein reported. The addition of salts to adjust the pH of PTA led to salt crystal contamination and no improvement in cellular preservation was noted. Allowing the grid preparations to dry briefly before staining appeared to be the critical factor in preserving cellular fine details.
Grid preparations dried for longer time periods contained cells that had been either disrupted, or dislodged from the substrate.
These findings implied that minimal drying protected the cells from the destructive effects of the stain and also allowed the stain to penetrate the specimen. Home (6) A fourth SMO appears to consist of (1) a spiked limiting membrane,
(2) a dense ring measuring 100 -150 A in diameter,
(3) a membranous-like circular band, and (4) unlabeled, a dense region. The membranous-like band and central dense region together measured -250 A in diameter and the dense region measured 100 A. Bar, 0.5 zm. X 165,000. 420 TECHNICAL NOTES r'.
. The report of discrete organelles seen in negatively stained whole cells, which were correlated with similar structures observed in thin-section and freeze-fractured preparations in the TEM, demonstrates the usefulness of this technique in the study of threedimensional morphology.
